The main objective of this paper was description of seasonal and interannual trends in 14 secondary production and mortality rates of the three most important Copepoda taxa in the Gulf of 
Introduction

30
The Baltic Sea is a unique ecosystem, and due to its inland character, large drainage area and 
82
Sampling was conducted during three separate projects spanning almost 14 years, from 1998 to 2012. 
where PC i is daily potential production of stage i (wet weight), i is the development stage, D min i is the development time of stage i (day -1 ), ΔW i is the weight increase of stage i and N i is the abundance 
where D min is the minimum value of the development time, for which the growth rate of an 133 individual is not limited by food availability. The wet weights of the copepodite stages and adults
134
were accepted after Hernroth [26] . The conversion factor of 0.05 after Mullin [29] was used to 135 transform the wet weight to carbon content.
136
The development time D is a function of three variables: concentration of food Food (food 137 availability varying depending on season [22] ), temperature T, and salinity S. D min was described for 138 each species at the nauplius and I to V copepodid developmental stages, by the equations described by
139
Figiela [28] .
140
For Acartia spp.: 
For Temora longicornis:
0.9972 e 0.0269 (T -15) for T >= 15 °C, 
For Pseudocalanus acuspes:
0.9993 e 0.0377 (T -14) for T >= 14 °C, 
156
For nauplii and copepodite stages CI to CIV:
157
( e mD i -1) / (1-e -mD i+1) = Z i / Z i + 1 ,
For copepodite stage CV (since the stage duration of adults is infinite): 
177
Due to technical reasons, salinity values were not recorded during the first sampling campaign.
6.32±0.50 in July 2010 to 7.60±0.09 in March 2012 (Figure 2 ).
180
The mean oxygen concentration during the study was also relatively constant. The maximum the beginning of the year, mainly in February, peak abundances and biomasses were found in
196
summer. In the case of Acartia spp. highest abundance was observed in August while biomass 197 peaked in July; for T.longicornis both abundance and biomass peaks were found in July; while
198
P.acuspes had it abundance peak in May, for biomass it was in August. The seasonal development,
199
with maximum abundance and biomass in summer, is confirmed by monthly long-term means
200
( Table 2, Table 3 ). 
201
208
The second of the investigated copepods, T.longicornis, also showed negative non-seasonal 
Secondary production
225
Considering the entire research period, inter-annual and seasonal variability of secondary 226 production of Acartia spp., T.longocornis and P.acuspes was visible. Obtained results showed that the 
239
The secondary production of T.longicornis was lower than for Acartia spp.. In the first years of 
256
Obtained production values show significant differences between each designated season 257 (winter, spring, summer, autumn) (ANOSIM, p=0.001, global R=0.454), which is quite clearly visible on the nMDS plot ( Figure 7 ). There is, however, a visible connection between spring and autumn 259 groups, which overlap partially (p=0.001, global R=0.089). The largest differences in production rates
260
were recorded between summer and winter (p=0.01, global R= 0.841). 
264
Generally, production rates of Acartia spp. for all stages were the highest in summer season 265 (Figure 8) . Also, the range of production rates was highest in case of this taxon. T.longicornis showed 266 a similar trend, but during spring, production values were even higher than in summer, especially 267 for the youngest copepodites (CI-CIII). What is more, T.longicornis production values were generally 268 lower than for Acartia spp. (Figure 8 ). There was no visible tendency for production distribution of 269 P.acuspes stages. Nauplii production was the lowest in autumn, but during all seasons there were 270 very high discrepancies in production ranges. Copepodites CII and CIII production values were the 271 highest during the summer season, while the production rates of older CIV and CV increased in 
335
CV two mortality peaks were noted, the first in spring and the second one in the autumn ( Figure   336 14b).
337
For P.acuspes chaotic distribution of mortality of all stages was noted, which may have been
338
caused by a relatively low abundance of that species. High mortality rates for CIII in winter of 2010 
359
Pseudocalanus acuspes developmental stages in relation to seasons.
360
Considering mortality rates, GLM plots showed positive, linear relationship between
361
T.longicornis stages (from N to CIV), Acartia spp. (CI, CII, CIV) and temperature. Both Acartia spp.
362
CV and T.longicornis CV demonstrated unimodal response along the temperature gradient, while 
369
Horizontal mortality distribution of Acartia spp. showed the highest mortality rate at the 370 shallow station 6 in spring and at stations 6, 1, 2 (> 0.68) in summer. In the autumn mortality rate of
371
Acartia spp. was within the same range at all stations (0.34 -0.68). The lowest mortality was recorded 372 at station 6 in winter (0 -0.17) (Figure 18 ).
373
The results for T.longicornis showed the highest mortality rates at stations 6 and 2 as well as at 
376
( Figure 19 ).
377
For P.acuspes, the horizontal mortality distribution showed the highest mortality at deep 
391
The aim of our study was a description of seasonal and interannual patterns of secondary 392 production and mortality rates for the main southern Baltic copepods. The main factors determining zooplankton production are temperature and food availability [33] . Therefore we decided to temperature leads to shorter generation time and smaller body size of copepods, also causing 398 individuals to reach reproductive age quicker, and causing rapid increases in density [35] . However,
399
different copepod species have their individual temperature optimums, at which their development 400 is most optimal [21] . Therefore, when estimating the rate of secondary production of these copepods,
401
we used the Di function that takes into account the individual temperature optimums. We are also 402 aware that accurate estimates, most approximate to the natural state, of the secondary production 
422
Gdańsk. Temperature was responsible for 11.8% of variability observed in RDA. In addition to 423 temperature, variability of secondary production was also to some extent explained by the 424 concentration of dissolved oxygen (5%) and chlorophyll a (4.5%) ( Table 6 ). 
425
432
Comparison of the estimated values of secondary production of crustaceans from other regions
433
shows that that copepod production in the Gulf of Gdańsk is relatively low. on the population dynamics of key zooplankton species in the Gulf of Gdańsk (Southern Baltic Sea).
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